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E 3URIHVVRU*+3DWHO&ROOHJHRI(QJLQHHULQJ	7HFKQRORJ\9DOODEK9LG\DQDJDU*XMDUDW ± ,QGLD
$EVWUDFW
7KLVPDQXVFULSW H[SORUHV WKH HIIHFW RI GHIHFWOLNHVXUIDFH ZDYLQHVV LQGRXEOHZDOOHGFDUERQQDQRWXEHEDVHG1DQR PDVV VHQVRUV
([SHULPHQWDO LPDJHV KDYH UHSRUWHG WKDW GRXEOH ZDOOHG FDUERQ QDQRWXEHV ':&17V DUH QRW VWUDLJKW DQG WKDW WKH\ KDYH D
VLJQLILFDQW DPRXQW RI ZDYLQHVV DVVRFLDWHG ZLWK WKHP ,W LV DOVR GHWHFWHG WKDW &17V GR QRW LQKHULW WKH VDPH ZDY\ WKLFNQHVV
WKURXJKRXWWKHLUOHQJWK+HQFHDFRQVWDQWFXUYDWXUHRUUDGLXVPRGHOPD\JLYHXQLIRUPWKLFNQHVVLQWHUPVRIFXUYDWXUHWKURXJKRXW
WKH OHQJWKZKLFKPD\OHDG WR HUURQHRXV UHVXOWV ,Q WKLVSDSHUUHVRQDQWIUHTXHQF\VKLIWRIGRXEOHZDOOHGFDUERQQDQRWXEHV ZLWK
GHYLDWLRQV DORQJ LWV D[LV DQGGLIIHUHQW ERXQGDU\ FRQGLWLRQVQDPHO\ FDQWLOHYHU DQGEULGJHGKDYHEHHQ LQYHVWLJDWHG ,WKDVEHHQ
REVHUYHGWKDWWKHGHIHFWVLJQLILFDQWO\FRQWULEXWHVWRWKHG\QDPLFVRIFDUERQQDQRWXEHV




&DUERQQDQRWXEH&17ZKLFK ZDV ¿UVWGLVFRYHUHGE\,LMLPDHW DOKDYHYDVWSURVSHFWLYHIRUDSSOLFDWLRQ
DVVWUXFWXUDOHOHPHQWVLQQDQRVFDOHGHYLFHVRZLQJWRWKHLUUHPDUNDEOHPHFKDQLFDOSK\VLFDODQGFKHPLFDOSURSHUWLHV
VXFKDVORZZHLJKWKLJKDVSHFWUDWLRH[WUHPHO\KLJKVWLIIQHVVDQGKLJKO\VHQVLWLYLW\WR WKHLUVXUURXQGLQJVFKDQJH
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/LDQG&KRX  VWXGLHG WKHSRVVLEOHXVHRI&17VDVQDQRUHVRQDWRUVDQGXVHGWKHFRPELQHGPROHFXODU
VWUXFWXUDO PHFKDQLFV DQG VWLIIQHVV PDWUL[ PHWKRGV WR FDOFXODWH WKH IXQGDPHQWDO IUHTXHQFLHV RI &17V IRU ERWK
FDQWLOHYHUHGDQGEULGJHGERXQGDU\FRQGLWLRQV/LDQG&KRX  DOVRXVHGWKLVDSSURDFKWR GHWHUPLQH WKHSRVVLEOH
XVHRI&17EDVHGQDQRPHFKDQLFDO UHVRQDWRUV IRUPDVVGHWHFWLRQ1DWVXNL HW DO  DSSOLHGZDYHSURSDJDWLRQ
DSSURDFKWRYLEUDWLRQDQDO\VLV RIVLPSO\VXSSRUWHGGRXEOHGZDOOHGFDUERQQDQRWXEHV':&17VDUHFRQVLGHUHGDVD
WZRVKHOOPRGHOFRXSOHGWRJHWKHUWKH9DQGHU:DDOVLQWHUDFWLRQEHWZHHQWZRDGMDFHQWQDQRWXEHV:DQJHWDO 
VWXGLHG WKH JURXS YHORFLWLHV RI ORQJLWXGLQDO DQG IOH[XUDO ZDYH SURSDJDWLRQV LQ VLQJOH DQG PXOWLZDOOHG FDUERQ
QDQRWXEHV LQ WKH VWUXFWXUH RIFRQWLQXXPPHFKDQLFV=KDQJHW DO  DSSOLHG WKHZDYHSURSDJDWLRQDSSURDFK WR
LQYHVWLJDWH WKHYLEUDWLRQIUHTXHQFLHVRIF\OLQGULFDOVKHOOVILOOHGZLWKIOXLG




XWLOL]HG >-RVKLHW DO D@0RUHRYHU-RVKLHWDO E KDYHUHSRUWHGWKDW6:&17EDVHGPDVVVHQVRUVH[KLELW
VXSHUKDUPRQLFDQGVXEKDUPRQLFUHVSRQVHZLWKGLIIHUHQWOHYHORIWKHPDVV
,QWKHUHYLHZSDSHUE\*LEVRQHWDOLWKDVEHHQLQGLFDWHGWKDWGLIIHUHQWUHVHDUFKHUVKDYHDVVXPHGFDUERQ
QDQRWXEHVWR EH SHUIRUPLQJ DVSHUIHFWO\VWUDLJKWEHDPVRUVWUDLJKWF\OLQGULFDOVKHOOV /LNHZLVHDVSHUWKH6FDQQLQJ
















 0RGHOLQJD':&17 EDVHGQDQR VHQVRUZLWK ZDYLQHVV
,W LV GLIILFXOW WR PRGHO DQ DFWXDO H[SHULPHQWDO VL]H ':&17 DORQJ ZLWK WKH VXUIDFH ZDYLQHVV ZLWK YDU\LQJ
WKLFNQHVVXVLQJ D VSDFH IUDPHPRGHO EHFDXVHRI WKH KXJHQXPEHURI HOHPHQWV DQGQRGHV UHTXLUHG EXW WKH)LQLWH
(OHPHQW)(FRQWLQXXPPRGHOLIEHQFKPDUNHGSURSHUO\FDQVROYHWKDWSUREOHP7KH)(FRQWLQXXPPRGHOWUHDWV
WKH':&17DVDVROLGFRQWLQXRXVWZRWKLQZDOOHGF\OLQGHUV(OHPHQWDOOHYHOSURSHUWLHVXVHGLQWKH)(PRGHOVDUH
WKH HIIHFWLYH FRQWLQXXP SURSHUWLHV DQG GHSHQG XSRQ WKH W\SH RI )( PRGHO XVHG IRU EHQFKPDUNLQJ :KLOH
EHQFKPDUNLQJDJDLQVW WKH UHVXOWVRI/LDQG&KRX¶VPROHFXODU VWUXFWXUDOPHFKDQLFVDSSURDFKHIIHFWLYHFRQWLQXXP
SURSHUWLHV( 73D W QPDQGȡ JFPDUHXVHG(IIHFWLYHFRQWLQXXPSURSHUWLHVXVHG IRURWKHU VWDQGDUG
FDVHVKDYHEHHQH[WUDFWHGIURP-RVKLHWDO D
)RUXWLOL]LQJ WKH ILQLWH HOHPHQWSURFHGXUHSRWHQWLDO HQHUJ\ LV XVHG WR HYDOXDWH OLQHDU VSULQJ VWLIIQHVV7KH WRWDO
IRUFHLV WKHVXPRIWKHIRUFHJHQHUDWHGE\WKHHOHFWURQVDQGWKHHOHFWURVWDWLFV IRUFHEHWZHHQSRVLWLYHFKDUJHV7KH
JHQHUDOIRUPXODIRUWKHSRWHQWLDOHQHUJ\LV
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,QRUGHU WR HYDOXDWH WKHYLEUDWLRQGHVFULSWLRQRI':&17V HTXDWLRQV DUHGHYHORSHG WKDW GHVFULEH WKHG\QDPLF
HTXLOLEULXP RI WKH )LQLWH (OHPHQW PRGHO 7KH HOHPHQW HTXDWLRQ FRQVWUXFWHG E\ WKH JOREDO VWLIIQHVV DQG PDVV
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)RU WKH )LQLWH (OHPHQW 0RGHO RI ':&17 WKH 9DQ GHU :DDOV IRUFH ILHOG EHWZHHQ WKH LQWHUIDFLDO OD\HUV LV
UHSUHVHQWHG E\ D VSULQJ HOHPHQW &20%,1 DQG DWWDFKHG PDVV LV MRLQHG ZLWK RXWHU QDQRWXEH XVLQJ HOHPHQW
62/,'7KHVSULQJVWLIIQHVVFRHIILFLHQWRI(TXDWLRQVDUHWDNHQWREHHTXDOWR UN  î 1QPNș  
î 1QPUDG DQG NW  î 1QPUDG >&RUQHOOHWDO@7RPRGHOWKHLQWHUOD\HULQWHUDFWLRQV
DQG GHVFULEH WKH YDQ GHU :DDOV SRWHQWLDOV EHWZHHQ FDUERQ DWRPV RQ GLIIHUHQW OD\HUV &20%,1 OLQHDU VSULQJ
HOHPHQWLVXWLOL]HG
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 0RGHOLQJ RI D ZDY\ ':&17
,Q WKH FXUUHQW VWXG\WKHZDYLQHVV DVVRFLDWHGZLWKD':&17LVGHILQHGE\WKHZDYLQHVV IDFWRU= į/ZKHUHįLV
WKHPD[LPXPDPSOLWXGH RIZDYLQHVV DQG/LVWKHSURMHFWHGOHQJWKRIWKH&17)LJXUHD VKRZVFRQILJXUDWLRQRI









ZDYLQHVV LVWDNHQZLWKLQDUDQJHRI WR7KHOHQJWKYDULDWLRQVFRQVLGHUHGDUH/ QPQPDQGQP
ZLWKPDVVDWWDFKHG WR =J
 5HVXOWVDQGGLVFXVVLRQ
7KH ZDY\ FDQWLOHYHUDQGEULGJHG ':&17 PRGHOWKDWKDVEHHQGHYHORSHGIRUWKHSXUSRVHRIDQDO\VLVLVDVXQGHU
7KHLQQHU GLDPHWHU' 5 QPDQGRXWHUWXEHGLDPHWHU' 5 QPZKHUH5DQG5DUHWKHLQQHU
DQGRXWHUWXEHUDGLXVRIWKHFHQWUHOLQH7KH':&17ZHUHDVVXPHGWRKDYHDQHODVWLFPRGXOXVRI( 73DZLWK
3RLVVRQUDWLR DQGDGHQVLW\RI JFP7KHHIIHFWLYHWKLFNQHVVRI':&17W QP
)LJ D VKRZV ZDY\ EULGJHG':&17VKDYLQJDWWDFKHGPDVVRXWHUZDOODQGDWWKH FHQWUH RIWKHRXWHUZDOOZLWKWKH
YDULDWLRQLQWKHPDVVIURP ]JWR ]J )LJXUH EVKRZVWKDWZDYLQHVVUDWLRDVVRFLDWHGZLWKW\SLFDOFDUERQ
QDQRWXEHVDGRSWHGE\=KDQJHWDO
D E
)LJXUHD':&17KDYLQJ ZDYLQHVV UDWLRį/ZLWKDWWDFKHGPDVVLQ=J E :DYLQHVVUDWLRZLWKW\SLFDOQDQRWXEHVDGRSWHGE\=KDQJHW DO

7DEOHVKRZVWKHIUHTXHQF\VKLIWRIZDY\FDQWLOHYHUGRXEOHZDOOHGFDUERQQDQRWXEH ZLWKZDYLQHVVIDFWRU ,WLV
FOHDUO\REVHUYHGIURPWKH ILJXUHD 	E WKDWZLWK WKHLQFUHDVH LQ PDVV VKRUWHUOHQJWKRI&17VH[KLELWDKLJKHU
VKLIW LQ WKH IUHTXHQF\ 7KLV VXJJHVWV WKDW LUUHVSHFWLYHRI WKH W\SHRIERXQGDU\FRQGLWLRQVVKRUWHU OHQJWK&17VDUH
EHWWHUFDQGLGDWHVIRUPDVVVHQVLQJ
7DEOH)UHTXHQF\VKLIW:DY\&DQWLOHYHU':&17' QP' QPDQGW į/ 
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)LJXUH)LQLWH(OHPHQW0RGHORIEULGJHG':&17ZLWKZDYLQHVVRI į/  OHQJWKQP DQGF\OLQGULFDOPDVVDGGHGDWWKHFHQWHU
)LJXUH VKRZVWKH ¿QLWHHOHPHQWPRGHORI%ULGJHG ':&17ZLWKDZDYLQHVVRI į/  DQGOHQJWKRIQP
ZKLFK KDV EHHQ PRGHOHG XVLQJ WKH DQLVRWURSLF PDWHULDO SURSHUWLHV 7KH ZHDN YDQ GHU:DDOV IRUFH RI DWWUDFWLRQ
EHWZHHQWKHLQQHUDQGWKHRXWHUWXEHVKDVEHHQPRGHOHGXVLQJWKHVSULQJHOHPHQW&20%,1
7DEOH)UHTXHQF\VKLIW :DY\EULGJHG ':&17' QP' QPDQGW į/ 
0DVV=J /  /  / 
   
 ( ( (
 ( ( (
 ( ( (
 ( ( (
 ( ( (
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)LJXUH )XQGDPHQWDOIUHTXHQF\VKLIWYV0DVV=JIRUYDULRXV ZDYLQHVVį/
)LJXUH  VKRZV IXQGDPHQWDO IUHTXHQF\ VKLIW YV PDVV =J IRU YDULRXV ZDYLQHVV UDWLRV ,W LV REVHUYHG WKDW D
VXEVWDQWLDO VKLIW LQ WKH )UHTXHQF\ WDNHV SODFH IRU ORZHU YDOXHV RI ZDYLQHVV UDWLR ZKLFK IXUWKHU UHGXFHV 7KLV
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LQGLFDWHV WKDW LI FKDQJH LQ WKH IUHTXHQF\ LV XVHG IRU LGHQWLI\LQJ WKH DWWDFKHGPDVV WKHQ OHVVHU YDOXHVRIZDYLQHVV
UDWLRVFDQSUHGLFWWKHVDPHZLWKKLJKHUDFFXUDF\ 7DEOHVKRZVWKDWIUHTXHQF\VKLIWRIZDY\EULGJHG':&17ZLWK
ZDYLQHVV IDFWRU  )LJXUH  D	 E VKRZV IXQGDPHQWDO IUHTXHQF\ RI ZDY\ FDQWLOHYHU DQG EULGJHG':&17
5HVRQDWRUYV0DVV=J ,WFDQEHREVHUYHGWKDW WKHIUHTXHQF\VKLIWLVPD[LPXPIRUWKHEULGJHGFRQGLWLRQZLWKD






x $ KLJKHU YDOXH RI IUHTXHQF\ VKLIW LV GHWHFWHG ZLWK WKH LQFUHDVH LQ PDVV IRU VPDOOHU OHQJWKV RI ':&17 DV
FRPSDUHGWRODUJHUOHQJWKVIRUDSDUWLFXODUYDOXHRIFXUYDWXUH IDFWRU DV
x 0D[LPXP IUHTXHQF\ FKDQJH LV DFKLHYHG IRU WKH EULGJHG FRQGLWLRQ ZLWK D PLQLPXP OHQJWK DV FRPSDUHG WR D
FDQWLOHYHUHQGFRQGLWLRQ
$FNQRZOHGJHPHQWV
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/L & DQG &KRX 7:  ³9LEUDWLRQDO %HKDYLRUV RI 0XOWLZDOOHG&DUERQQDQRWXEHEDVHG 1DQRPHFKDQLFDO 5HVRQDWRUV´$SSOLHG 3K\VLFV
/HWWHUV±
/L& DQG&KRX7: ³0DVV'HWHFWLRQ 8VLQJ&DUERQ1DQRWXEHEDVHG1DQRPHFKDQLFDO5HVRQDWRUV´ $SSOLHG3K\VLFV/HWWHUV
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